This study compared the histologic characteristics of ulcerative colitis with findings on conventional colonoscopy and on magnification and dye application for 70 sites that underwent biopsy. The primary objective was to study the correspondence between histologic findings and endoscopic findings with respect to glandular restructuring and the resolution of inflammation from the active to the remission phase of ulcerative colitis. Widened grooves, as assessed by the endoscopic staining technique and magnified observation, most closely correlated with histologic evidence of resolution of inflammation, and vascular markings and color tone of the mucosa on general colonoscopy most closely correlated with histologic evidence of glandular restructuring, such as glandular maturity. Magnifying endoscopy after dye application, in addition to conventional endoscopy, is therefore considered essential in the evaluation of ulcerative colitis during the resolving phase.
INTRODUCTION
Ulcerative colitis has an active phase, characterized by endoscopic evidence of ulceration, erosion, bleeding and edema, and a resolving phase, characterized by the resolution of these findings and, occasionally, the appearance of inflammatory polyps. Histologically, the process .from the active phase to the resolving phase involves the gradual resolution of inflammation. The number of neutrocytes decreases and chronic inflammatory cell infiltration resolves; restructuring of the tubular epithelium may also occur. The relation between 37 these histologic changes and endoscopic manifestations of the disease remains to be established. A clearer understanding of this relation may contribute to the establishment of improved criteria for the endoscopic classification of ulcerative colitis and for the evaluation of therapeutic response.
We therefore compared the histologic characteristics of ulcerative colitis with findings on conventional colonoscopy and on magnification and dye application. The primary objective was to study the correspondence between histologic findings and endoscopic findings with respect to glandular restructuring and the resolution of inflammation 38 H. KISHI from the active to the resolving phase of ulcerative colitis.
MATERIALS AND METHODS
Between 1991 and 1995, a total of 52 patients with ulcerative colitis underwent endoscopic examination of the lower gastrointestinal tract at our institution. For this study, we enrolled 10 patients (9 men and woman; mean age 37.5 4-15.0 years) with ulcerative colitis of the entire colon that was in remission clinically. Four patients had initial episodes, and 6 had remissions after exacerbations of disease. All patients gave their informed consent to participate in the study and undergo endoscopy and biopsy. The patients were pre-treated with 2000ml of polyethylene glycol-electrolyte lavage solution [1] and examined endoscopically. An endoscope manufactured by the Olympus Co., Ltd. (model CF200Z; Tokyo, Japan) was used for examination of the colon. The scope was inserted into the cecum or into the oral side of the lesion border. Generally, observations were made during withdrawal of the scope.
During the active phase, sites confirmed to be lesions on endoscopy or on barium enema radiography were examined by conventional endoscopy, and vascular markings and reddening were evaluated. Edema and friability were not included in the final analysis because their evaluations were affected by the endoscopic procedure used for examination. Vascular markings were graded as absent (-), partly indistinct in some areas (4-) , and distinct (+). Reddening was evaluated as marked (+), spotty or faint (+), or none (-) ( Table I) (Table I) .
The sites applied with dye were magnified 20-30 times, and the width of innominate grooves between mucosal areas was evaluated. The width of the innominate grooves was evaluated as positive (+) if there was consistent widening of the grooves (Fig. 1) , marginal (4-) if there was a combination of widened grooves and grooves similar in width to those of the normal mucosa (Fig. 2) , and negative (-) if the grooves were similar in width to those of the normal mucosa ( Fig. 3 ) (Table I) higher for A stage. There was no significant difference between I stage and H stage ( Fig. 5(b) ).
Erosion and Ulceration
Among the 26 A-stage lesions, 7 (26.9%) showed erosion and ulceration of 5 mm or more in diameter and 10 (38.5%) showed erosion and ulceration of less than 5mm in diameter. Of the 20 I-stage lesions, 2 (10.0%) had erosion and ulceration of 5 mm or more in diameter and had erosion and ulceration of less than 5 mm in diameter. The rate of erosion and ulceration was significantly higher in A stage than in I stage. There was no significant difference between I stage and H stage ( Fig. 6(a) ). (Fig. 4(b) ). 7(b) ).
There was no significant difference in erosion and ulceration of the mucosa among specimens with low, intermediate, and high glandular density ( Fig. 8(a) ). (Fig. 4(c) ). Fig. 9(a) ).
Reddening
Reddening was marked among 15 (Fig. 9(b) ). the diameter of erosion and ulceration was 5 mm or more in 2 specimens (12.5%) and less than 5mm in 2 specimens (12.5%). Specimens with low glandular maturity had a significantly higher rate of erosion and ulceration exceeding 5 mm in diameter. There was no difference in erosion and ulceration between specimens with intermediate glandular maturity and those with high glandular maturity ( Fig. 10(a) ). (Fig. 10(b) ). 4 
Widened Grooves

DISCUSSION
Various classification systems have been proposed for the active phase of ulcerative colitis, as assessed by conventional endoscopy. These include the classification of Matts [2] , modifications of this classification [3, 4] , the stage-based classifications of Roth [5] and Nagasako et al. [6] , and the severity-based classifications proposed by Goligher et al. [7] and Truelove and Witts [8] .
However, endoscopic evidence of the resolving phase, such as the reappearance of vascular markings of the mucosa, may be associated with inflammatory cell infiltration on microscopical examination of a biopsy specimen, and many studies have reported discrepancies between endoscopic and histologic findings [9] [10] [11] [12] . Recent progress in endoscopic equipment, especially the availability of endoscopes with magnifying capability, has improved our understanding of early microstructural changes of the mucosa occurring in ulcerative colitis, such as small yellowish spots [3] , and areas of gland tubules [4] . In addition, the application of methylene blue dye during endoscopy has facilitated detailed examination of the groove-like pattern of the colon and when combined with magnification, the detection of microstructural changes [13] . Tada et al. [14] and Yamakado et al. [15] The characteristics of widened grooves on magnified examination after dye application differed among the three stages of disease. Tada et al. [14] and Yamakado et al. [15] classified specimens according to the shape, arrangement, and demarcation of mucosal grooves between different areas and compared the endoscopic stage classification, as assessed by conventional endoscopy, with the histologic stage classification. They found that the classification of widened grooves showed better agreement with histologic stage than did conventional observations. Our results are consistent with these findings. However, Tada et al. [14] and Yamakado et al. [15] did not use groove width as a variable, but instead classified grooves into four groups based on size, shape, and margination. Irregular shapes and margins are changes associated with the widening of grooves, and different groove sizes are signs of recovery. Widened grooves alone, as recommended by the author, is both effective and simple. Cole [17] reported that grooves (innominate grooves on barium enema examination) are formed because longitudinal contractions of the muscularis mucosae are disturbed by lymph follicles at the border between the mucosa and the submucosa. When diffuse inflammation develops in the mucosa, the lymph follicles apparently enlarge, and thin grooves in the affected mucosa become shallower and their width becomes broader. Therefore, widened grooves reflect the status of inflammatory cell infiltration and are more useful than other endoscopic findings. 
Resolution Glandular Maturity and Endoscopic Findings
Morson's biopsy classification [19] (Fig. 4(c) ), which requires more time for recovery than glandular maturity. Normalization may occur even when there are remaining signs of inflammatory cell infiltration, and the status of inflammation is evaluated as mild on basis of these conventional endoscopic findings. This may lead to considerable differences between endoscopic findings and histologic findings of biopsy specimens.
Similar to the resolution of inflammation, there were significant differences among specimens with low, intermediate, and high glandular maturity and among the three stages with respect to widened grooves on both staining and magnified examination. Low glandular maturity is a secondary change of inflammatory cell infiltration [12] , and widened grooves, which more closely reflect the intensity of inflammation, are apparently a change associated with the degree of glandular maturity.
In conclusion, findings on conventional colonoscopy correlated It is therefore difficult to evaluate resolution of inflammation (i.e., remission) on the basis of colonoscopic findings. Glandular maturity most closely correlated with conventional colonoscopic findings. Therefore, inflammatory cell inflammation, which resolves after glandular maturity, tended to be underevaluated on the basis of conventional colonoscopic findings. This may account for the differences between endoscopic diagnosis and histologic findings. On magnification after dye application, widened grooves most closely correlated with the resolution of inflammatory cell infiltration from the active to the remission phase. The use of dye application and magnification in conjunction with conventional colonoscopic examination will therefore improve the accuracy of endoscopic diagnosis of the resolution of inflammation to more closely approximate histopathologic findings.
